Acute phase protein (APP) is a type of special protein closely related to infection inflammation. In recent years, a large number of studies have shown that multiple positive and negative APPs, including C-reactive protein, serum amyloid A, procalcitonin, haptoglobin, alpha1 acid glycoprotein, ceruloplasmin, fibrinogen, prealbumin, leptin, albumin, and plasma fibronectin, are significantly correlated to infectious inflammation and that this method is more accurate and reliable than somatic cell test, erythrocyte sedimentation rate test, enzyme activity and content change test, and the like. Therefore, APP could be used as an infectious inflammation marker.
Inf lammation is a defensive response to external stimuli. It usually manifests as redness, swelling , fever, pain, dysf u nct ion, a nd ot her loca l s y mptoms. I n genera l, inflammation could be divided into infectious inflammation caused by bacterial or viral infection and non-infectious inf lammation caused by immune system defects and other non-infectious factors.
When a living organism is infected with bacteria, the living organism usually suffers from fever, white blood cell count increase (neutrophil count increase), erythrocyte sedimentation rate (ESR) increase, increase of multiple acute phase proteins (APPs) , and other symptoms [1] . At present, diagnosis and treatment of infectious diseases depend on traditional methods, such as white blood cell count, classification, and ESR, in most cases. However, these indicators all have their limitations and uncertainties as white blood cell count and ESR increase involve multiple factors. For example, pregnancy, strenuous exercises, intoxication, acute hemorrhage, and other non-infectious factors cause white blood cell count increase. In addition, ESR is influenced by factors irrelevant to infection (nature of red blood cells, serum protein, lipid level, age, sex, anemia, and the like). In addition, ESR slowly reacts to acute inf lammation (it usually starts to increase in 2 days to 3 days). ESR does not decrease to normal level despite several weeks of treatment [3] . Therefore, detecting reliable sensitive indicators for inflammation diagnosis and making a timely judgment to provide patients with timely treatment is highly important.
In recent years, in-depth studies have been conducted on infectious inflammation and people have discovered many sensitive factors influenced by infectious inflammation, of which enzymes are one of the factors. Basing on relevant studies, the researchers found that a liv ing organism showing inf lammatory responses suffers from significant changes of specific enzymes from within, such as lactic dehydrogenase, α1-antitrypsin, aspartate amino transferase, catalase, alkaline phosphatase [4] , phosphokinase, xanthine oxidase, fibrinolysin, lactoperoxidase, lipase, and the like. Therefore, enzymes are taken as a detection marker for infectious inf lammation in many studies [5] . However, enzy mes are also inf luenced by multiple factors. For example, temperature, time, pH, ion concentration in the medium, substrate, and the like all cause enzyme content and activity changes. Therefore, the use of enzyme activity as a diagnosis indicator might sometimes be unreliable. Another important type of inf lammation indicator is the APP. APP is mainly synthesized by hepatic cells, but it could also be synthesized by the reticuloendothelial system, neutrophil granulocytes, and vascular endothelial cel l s . W hen t he orga n i sm d i splay s st ress reac t ions during infection, trauma, or other diseases, the content of these substances in the blood changes. An increase in concentration indicates positive A PP, while a decrease indicates negative APP. APP is not influenced by fever, ESR increase, white blood cell count increase, or the like. In addition, APP measurement is not influenced by antibiotics, immunosuppressors, or hormones [6] . Therefore, it could be used as a reliable inf lammation symptom indicator and is significant for the identification of tissue inflammation and necrosis.
Positive APP C-reactive protein C-reactive protein (CRP) is a typical PPA synthesized by the liver. It is present in small amounts in normal serum. In the serum of a patient in the acute phase of inf lammation or with malignant tumor, local anemia, tissue damage, or the like, CRP content increases a thousand-fold. After 4 h to 6 h from the initial inf lammation stage, it immediately increases and reaches a peak in 36 h to 50 h. Once the infection is effectively controlled, it quickly decreases to the normal level. Zhu et al. [7] found that only bacterial infection causes an increase in CRP level. When CRP exceeds 140 mg/L, bacterial infection certainly exists. In addition, CRP level is positively correlated to severity of infection. In viral infection, however, CR P level usually does not increase (except for infections involving adenovirus and herpes virus). For diagnosis of acute infectious diseases, detection of serum CRP is more accurate, reliable, and sensitive than detection of white blood cell count [9] . Besides, CRP is unlike IL-6 and other cytokines, whose concentrations f luctuate with day and night shifts [10] .
Serum amyloid A Serum amyloid A (SA A), a heterogeneous protein, is synthesized by activated macrophages and fibroblasts in the liver. It has an extremely short half-life of approximately 50 min. Dai et al. [11] conducted a research on children with infectious diseases showing that the SAA level of the bacteria-infected group in the acute stage is significantly higher than that of the normal control group and the virusinfected group and that the serum SA A level of the virusinfected group in the acute stage is significantly higher than that of the normal control group. A research by Miwata et al. [12] indicates that in children, SAA increases during the acute stage of virus infection and decreases to the normal level during the recovery stage. In chronic viral infection, however, SA A does not increase. In addition, SA A is positively correlated to CRP on a large scale. SAA increases more significantly than CRP. SAA might be a more useful influenza virus infection marker than CRP [13] .
Procalcitonin
Procalcitonin (PCT), the precursor of calcitonin, is a glucoprotein with a half-life 25 h to 30 h and high in vitro and in vivo stability. It is produced by C cells of the thyroid gland under physiological conditions but is present in very small amounts (less than 0.1 μg/L). When the amount exceeds 0.5 μg/L, it is considered abnormal. In a research on PCT by Balci et al. [14] , PCT is found to be a diagnostic indicator in the early stage of bacterial or fungal infection; they also found that PCT increases only during infection and usually does not increase when no infection is involved and found that the increased value is closely related to severity of infection. Lu [15] analyzed bacterial and viral infections and found that serum PCT level significantly increases in bacterial infection but not in viral infection. In addition, basing on foreign studies [16] , PCT increases faster than CRP. In local infection, PCT usually does not increase but CRP increases [17] . This finding indicates that CRP might be an important indicator for non-systemic infection. In systemic infection, PCT might be a reliable indicator.
Haptoglobin
Haptoglobin (HP) is an APP in human serum that can combine with free hemoglobin. Basing on some studies [18] , the researchers found that the most sensitive APP of a cow combines with globin and serum amyloid protein. Their contents significantly increase during acute inf lammation by approximately 100 times. Jiao et al. [19] vaccinated cows against Staphylococcus aureus through a papillary duct and found that both contents increase significantly in the mild sample at 2 and 8 days.
Alpha-1 acid glycoprotein
Alpha-1 acid glycoprotein (A AG) is mainly produced by hepatic macrophases and granulocytes. It is present in low content in the normal human body and is considered a sensitive indicator ref lecting inf lammation activities or the acute stage. In a research on A AG in patients' blood, Zhang [20] reported that in children with infectious diseases, AAG level of children in the group with bacterial infection significantly increased compared with the normal control group and the group with viral infection. No significant differences were found between the AAG of the group with viral infection and the A AG of the normal control group, and CRP is positively correlated to AAG in the group with bacterial infection. Another research indicated that A AG significantly increased during chronic mammary gland infection.
Ceruloplasmin
Ceruloplasmin (CP) is synthesized in the liver. CP content in newborn blood is rather low. It gradually increases and reaches the level of an adult at the age of 12. It has iron oxidase activity and is able to remove superoxide radicals in the body and inhibits lipid oxidation. In infective acute inf lammation, CP immediately increases from 2 h to 24 h and reaches the maximum value from 72 h to 96 h. CP, as an APP, significantly increases during infection, myocardial infarction, and other inflammatory diseases [21] .
Fibrinogen
Fibrinogen (Fg), synthesized by parenchyma cells in the liver, has a half-life of 3 to 4 days. It is a blood coagulation protein with the highest blood coagulation factor content, entering the blood circulation after it is produced. Liu et al. [22] indicated that plasma fibrinogen content increases to varying degrees during acute inflammation, cardiovascular disease, and malignant tumor.
Negative APP

Prealbumin
Prea lbu m i n (PA), s y nt hesized by hepat ic cel ls, is a nonspecific host defense substance. Its half-life is as short as 12 h. PA concentration in serum quickly decreases in acute infection, which is more obvious than in bacterial infection.
Zhao et al. [23] investigated PA of 30 patients with bacterial infection and 26 patients with viral infection, concluding that PA content decreases during acute bacterial infection.
To some degree, this phenomenon is related to the severity of infection, and PA content does not significantly decrease in virus-infected and normal control groups.
Serum leptin
Leptin is a peptide hormone secreted by adipose cells. Malnourished patients usually have low serum leptin level. Lack of serum leptin increases the body's susceptibility to infection and inf lammatory stimulation. Cheng et al. [24] tested the leptin level of children with bacterial infection using radioimmunoassay. Their results indicate that serum leptin level of children in the group with severe infection is significantly lower than that in the group with ordinary infection and that serum leptin level in the acute stage is negatively correlated to TNF-α.
Albumin
Albumin (Alb) is synthesized by parenchymal hepatic cells. The half-life of Alb in serum is approximately 15 days to 19 days. Alb is a protein with the highest content in serum. Zhao et al. [25] conducted a toxicity attack test on chicken with infectious bronchitis virus M41 and then tested the changes in its biochemical serum indicators. The results indicate that Alb content in chicken serum of the group toxicity attack test group significantly decreased.
Plasma fibronectin
Plasma fibronectin (P-FN), a nonspecific regulin, plays an important role in tissue repair, immunoregulation, body anti-infection activity, and other activities. Zhang et al. [26] tested the P-FN content of 54 infected newborn babies with rocket immunoelectrophoresis and found that P-FN content of newborn babies with infectious diseases in the infection stage is significantly lower than that of the healthy group and that P-FN content gradually increases in the recovery stage.
Conclusion
In conclusion, inf lammation marker (especially APP) test plays a positive guiding role in observation, diagnosis, and treatment of many infectious diseases. At present, in correlation studies between individuals with inflammation, only a small number of independent indicators are tested and systematic and comprehensive tests are seldom performed and changes and correlation between various inflammationsensitive factors are seldom analyzed. Therefore, monitoring and dy namic obser vation of mu ltiple ma in markers, detection, and relevant clinical practice are predicted to be helpful for the monitoring of disease progression and pathogenesis and would facilitate the understanding of the efficacy of antibiotics and other anti-inflammatory drugs for relevant diseases.
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